INTRODUCTION
The goal of education is to develop students who excel and are high achievers. Education in Indonesia currently expects students to develop their knowledge for a better life in the era of globalization. The curriculum in Indonesia has been adapted in various ways to improve the quality of education and the potential growth of students so that they are even more qualified. The challenge faced today is to implement a student-centered learning process in the hope that students will attain greater understanding of the concept of learning in the science classroom. 1 At present, the learning process is still centered on the teacher. In fostering student-centered learning, students will be required to be able to interact, argue, debate, and collaborate, transforming the teacher's function into that of a facilitator for learners in the process of teaching and learning in the classroom. 2 Studies on chemistry education have shown that students have many misconceptions concerning basic terms in chemistry. These misconceptions hinder learning of other subject matter. As a result, students are unsuccessful in chemistry even though they work hard. 3 According to Badar, the main problem in learning in formal education (school) today is the low absorption of learners. 4 This is clearly linked to conditions of teaching and learning that are still conventional, and do not address the learner dimension or provide the opportunity for students to develop independently through discovery in the process of thinking.
Other studies showed that there are many misconceptions about chemical equilibrium as it is an abstract concept and students tend to think chemical equilibrium is the same as the equilibrium they encounter in physics and in everyday life. 5 Calik and Ayas argue that chemistry is one of the most important science subjects, dealing with the 080004-1 nature and reaction of substances, but it is considered difficult for students in high school and in higher education. 6 Thus, a way is needed for students to develop a sound understanding of the concepts in learning chemistry and thus enhance their overall attainment. Inquiry-based learning (IBL) is a method that entails asking questions, seeking information, and finding new ideas related to an event. According to Ketpichainarong et al., the IBL model refers to pedagogical strategies that use general processes such as scientific inquiry as the teaching and learning methodology; this emphasizes student questions, investigations, and problem solving, similar to the process engaged in by scientists during investigation in the laboratory, in the field, and in the library, as well as the process of discussing with friends in learning activities. 7 Trowbridge and Bybee point out that the essence of IBL is to organize a learning environment that focuses on the learners, providing sufficient guidance in finding scientific concepts and principles. Joyce and Weil classify this learning using a group process information model, showing how teachers and learners can obtain information. The general goal of IBL is to help learners develop intellectual thinking skills and other skills, such as asking questions and finding answers, beginning with their curiosity. 8 Therefore, the IBL model comprises learning that involves learners in formulating questions that lead to an investigation in an attempt to build new knowledge and meaning, thus affecting the performance of learners, for example by solving problems, drawing conclusions, and generating predictions in the learning process, which can build knowledge and interrelated understanding.
METHOD
This research comprised a quasi-experimental study with a non-equivalent control group design in which participants were randomly assigned to groups. 9 In total, 55 students in the 11 th grade in a high school located in the district of Sleman participated in the study: 27 were randomly assigned to the experimental group (EG), and the others were assigned to the control group (CG). In the table 1 below, Y 1 is experimental group, while Y2 is the control group. X experiment represents the IBL treatment and X control the 5M treatment. 
Data Collection Instruments

Data collection tool
To identify the students' understanding of chemical equilibrium, an Understanding Concept Test (UCT) was applied with both groups before and after the treatment (pre-and post-test). This was composed of 13 multiplechoice items in a two-tier format. Multiple-choice questions provide responses that can easily be analyzed, but sometimes students guess the correct answers. To probe students' understanding in greater depth, the diagnostic test used here consisted of multiple-choice questions in tier one and the students then needed to provide reasons or explanations for their answers in tier two. After reviewing the literature on chemical equilibrium, the test items were developed by the authors.
The test covered knowledge and comprehension of chemical equilibrium based on Bloom's taxonomy of educational objectives in the cognitive domain. Such questions involve numeracy, and emphasize not only answering the questions correctly, but also the students' reasoning ability. The final version of the test is available from the researchers upon request.
Two chemistry educators (university) and two experienced chemistry teachers examined the instrument for content validity. After the validity studies, the reliability coefficient was calculated based on Quest program analysis and yielded a value of 0.83; a value of .70 and above is considered acceptable, and thus the scores of students on the test can be considered reliable.
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Development of the materials
The teaching material used in the study was developed by the authors in accordance with the IBL model of Sanjaya and Wina. 10 The chemistry syllabus and lesson plans were prepared by the chemistry teacher/researcher for classroom study (Table 2) . is a step to foster a responsive atmosphere or climate of learning where teachers condition students to be ready to carry out the learning process. There are several things that can be done in the orientation stage that is to explain the topics, objectives and learning outcomes expected to be achieved by students; explains the main points of activity that the student must undertake to achieve the goal (described inquiry steps and objectives); as well as explaining the importance of topics and learning activities to motivate students.for example in the learning of dynamic equilibrium materials the researchers demonstrate the cutting of apples, learners are asked to observe them carefully. What can you observe on the apple?
Formulate the problem a step to bring students to a problem that contains puzzles. The given problem should challenge the students to think solving it. There are several things that must be considered in formulating the problem that is the problem should be formulated by the students themselves to foster their motivation in learning, the problem studied is a problem that contains a puzzle that the answer is sure as well as well as the concepts in the problem are the concepts that have been known in advance by students.Students are asked to work on and identify one example of a reversible equilibrium process that is water heating. Based on the event what happens to the heating process of water in closed, half-closed and open containers presented in LKPD. Students are asked to write down their responses.
Submitting the hypothesis
a hypothesis is a temporary answer to a question that is examined so the truth needs to be tested. One way teachers can develop hypothesis (guessing) skills in students is by asking questions that can encourage students to formulate a temporary answer or to formulate various possible answers to a question being studied. The ability to think logically will be greatly influenced by the depth of insight and the breadth of experience.Teacher-researchers have prepared tools and materials and experimental procedures, students are required to experiment on reversible and irreversible reactions ie paper burned and PbSO4 reactions. students carry out discussions (express opinions) and work together in groups to experiment with irreversible reactions and reversible reactions Collecting data is an act of capturing the information needed to test the proposed hypothesis. Data collection activity is a very important mental process in intellectual development because it requires strong motivation, perseverance, and ability to use the potential of thinking. Therefore, the task of teachers in this stage is to ask questions that can encourage students to think about finding the necessary information. Based on observations in the experiment, learners were asked to write down the changes that occurred in an irreversible and reversible reaction experiment in an honest and thorough manner. step of formulating this conclusion is the final step in applying the inquiry approach in learning.The teacher asked the group representatives to present the outcomes of the discussion and the other students listened well and were responded to and evaluated by other groups.
Students' attitudes to the inquiry-based learning activities
The treatment in the study was executed by one of the researchers as this researcher was the teacher of the students in these groups. To minimize the threat of this implementation to internal validity, observations were carried out throughout the study. Hence, treatment verification was provided. A response checklist was used to eliminate the threat that may be caused due to the bias of the researcher. There were 10 items in this response checklist aligned with IBL (e.g., I love learning using the inquiry-based model), 9 of which aimed to measure the characteristics of IBL (e.g., I understand more quickly using the inquiry-based learning model).
Data Analysis
Descriptive statistics were used to analyze the data concerning understanding in the SPSS-15 package. The normality assumption and homogeneity were controlled using descriptive statistics. This study employed different types of statistical technique: mean, standard deviation, and one-way ANCOVA. This test was to examine the effect of applying the IBL model on students' understanding of the chemical equilibrium concept. The response checklist was used to understand whether the teaching methods in two groups were implemented properly. The observer results for this checklist were analyzed statistically (strongly agree = 5 point, agree = 4 points, neutral = 3 points, disagree = 2, and strongly disagree = 1). To control if the IBL was employed appropriately, the points for the 10 items in the checklist were calculated.
RESULTS AND DISCUSSION
Results of Descriptive Statistics for Understanding Concept Scores
To determine whether the data obtained from the UCT showed a normal distribution and homogeneity, quantitative descriptive statistical analysis was conducted. To examine whether the scores for understanding were normally distributed, first the mean, median, and standard deviation were controlled in terms of equality.
Data on conceptual comprehension were analyzed using covariance analysis, having previously conducted precondition analysis using normality and homogeneity testing. The result for the Kolmogorov-Smirnov test of normality was significant (0.441, p > 0.05), and it is thus concluded that the results for students' understanding of the concept in the control class and experimental class were normally distributed. The result of Levene's test of homogeneity was also significant (0.724, p > 0.05), and thus it is concluded that the variance in students' understanding of the concept in the control class and the experimental class were the same. Table 3 indicates that the experimental group performed better than the control group, as shown by the values for means and standard deviations, but it cannot be stated whether these differences observed are significant. 
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The mean score of the experimental group is higher than the mean score of the control group (see Table 3 ). The students in this study, who are used to traditional instruction based on the national curriculum, presenting no problems adapting to IBL. In addition, at the end of the intervention, the researchers also found that the students' attitudes toward science in the experimental group were higher than those of the control group students.
Results of Inferential Statistics for Understanding Concept Scores
ANCOVA test was used to evaluate the differences in the post-test scores between the experimental and control groups ( Table 4 ). The F-value was 4.838 and was significant (p = 0.012). This indicates a significant difference in the means score of students taught chemical equilibrium using the IBL model and those taught using the 5M model. It can be concluded that the IBL model was more effective than the 5M model in terms of developing students' understanding of concept with significance p < 0.05. 
55
With respect to the instrument, the diagnostic test developed here made use of a two-tier instrument and sought deeper insights into students' understanding of chemical equilibrium by asking for an explanation for their choice. Many students provided the correct answer but with no reason. This may be due to the nature of the test, which was based on multiple choices. This finding is consistent with previous studies, 10 all of which reported that the majority of students tend to make a correct choice in the first tier, rather than providing both the correct choice (first tier) and reasoning (second tier). When the effects of the experimental process on students' understanding of the concept, resistance behaviors, and views about the teaching-learning process were analyzed based on the data gathered via the pre-and post-achievement tests, student follow-up forms, video recordings, and student interviews, it was found that the experimental process had a greater influence on the achievement scores of the experimental group in comparison to the control group. The findings based on the follow-up forms and video recordings showed that the students' resistance behaviors were affected positively during the experimental process. In the interviews, when the students were asked about their positive and negative views of the experimental process, they indicated that they enjoyed conducting experiments the most, and in general they did not give negative feedback.
Results for Students' Attitudes toward Inquiry-Based Learning Activities
The literature suggests that engaging students in IBL activities could effectively enhance students' understanding of the nature of scientific inquiry. 11 This research here was conducted to allow students to develop their learning processes based on the use of IBL activities. A majority of students seemed to be quite clear on what scientists do in the laboratory through the use of IBL activities. Students' responses concerning their perceptions of IBL activities are provided in Table 5 . The response to item 10 indicates that the majority of students enjoyed learning when engaging in IBL activities. This implies that IBL activities facilitate their understanding of the skills involved in scientific processes when carrying out the experiments. The literature suggests that engaging students in IBL activities could effectively enhance students' understanding of the nature of scientific inquiry. 11 This research was conducted to allow students to develop their learning processes based on the use of IBL activities. The majority of students seemed to be quite clear on what scientists do in the laboratory through the use of IBL activities. The study examined students' responses to the implementation of the IBL model in the experimental class using a questionnaire containing closed response items ranging from strongly agree to strongly disagree, completed by the students after the post-test so that their opinions would reflect the reality of their experience of the learning process. The results of the learners' responses to the implementation of the IBL model can be seen in Table 5 and indicate that for almost all of the 10 statements, students chose the categories "strongly agree" and "agree." This supports the hypothesis that the application of the IBL model in learning the chemical equilibrium concept affected their conceptual understanding and aided their comprehension of the process of scientific inquiry. Moreover, the response to item 10 indicates that the majority of students enjoyed learning when engaging in IBL activities.
Another finding obtained from this research concerns students' attitudes toward the chemistry course. In contrast to the findings obtained in many studies in the literature, this study found no significant differences between the students' cognitive and affective attitudes in the experimental group and the control group. Similar results were obtained in studies concerning the effects of the learning cycle model on students' attitudes.
12 One of the reasons for this result could be the fact that the intervention was undertaken over a very short time period-five weeks. Apart from this, restricting the study only to the chemical equilibrium concept did not cause a change in students' attitudes toward the chemistry course. However, in many studies in the literature, it was found that IBL developed students' attitudes in positive ways. 13 Indeed, Tatar and Kuru found that students' attitudes in IBL science classes were significantly higher than those in teacher-centered science classes.
14 According to Gibson and Chase, students participating in inquiry-based science stated that they liked the activities in the learning process, the science concepts they learned through research increased their interest in science, and the approach created a positive atmosphere for learning. 15 Cheng, Yang, Chang, and Kuo's [16] [17] [18] [19] [20] results showed that the 5E mobile inquiry learning approach enhanced the learning motivation of university students in their experimental group.
CONCLUSION
The findings of this study show that the inquiry-based learning model exerted a positive effect on students' understanding of the chemical equilibrium concept as their mean post-test scores were statistically significantly higher than the means on the pre-test. It can thus be argued that there is a significant difference between the conceptual understanding of those educated using inquiry-based learning and those taught using the 5M model, with an advantage for the former. In this study, the results of the students' responses to the inquiry-based learning model were almost entirely positive. This supports the hypothesis that the application of the inquiry-based learning model in learning the chemical equilibrium concept enhanced not only the understanding of the concept, but also the skills of students' in undertaking scientific processes.
